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(57) Abstract: A battery which is high 
in battery voltage and can increase an 
energy density at charging. An anode 
(12) and a cathode (14) are laminated 
via an electrolyte-impregnated separator 
(15). The anode (12) contains a lithium 
composite oxide having at least one of 
cobalt and nickel and oxygen contained in 
an anode active matter. A charging battery 
voltage is at least 4.25 V. A total amount of 
lithium carbonate and lithium sulfate in the 
anode (12) is up to 1.0 mass% against an 
anode active matter, or Lhe concentration 
of a proton impurity in an electrolyte is 
up to 20 ppm in terms of proton at a mass 
... „ n ratio against an electrolyte, or a water 

content in an electrolyte is up to 20 ppm at a mass ratio against an electrolyte. Accordingly, the elution of metals from a lithium 
composite oxide is restricted even at a high voltage. 
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-1-10 J:CXfife#«Oift*«**WI^fc. 

#e>tifcigs^* 10—12 c^-r. 

ft 1 0 — 1 2 5 t, jESS^HC L i N i Oz SrJB ^T«b, L i 

C0O2 *JBV»fc»£fcH*fc, &&U^t>Ai5«fctf8K&y 3^AOTigg£ 1 . 
0H*fc«T, tfeliyn S >'tt^FM*cDi8S^ 2 0 p pm6AT, 
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(SMKW 5-1 — 5- 24) 

MM 5-1-5-2 4 fecfctf £nfc#-rsJ±®E0lJ 5~1~ 5-32i IT, 
SI 3-2 4CSbfc l Jf'7ASSffl^&^tt:it- ffiteSlJffitfiJ 1 - 1 fcElfll 
fcbT — 5fc*«*f^*lbfc. 5 - 1 — 5 - 6 35«ktftt;4fe0g 5-1-5-8 

TttL iPF 6 tLiBF 4 <h S^^l/tbTig-g- b ^J£01J 5-7 

-5-1 2 i3 J: B-9~B-16TBLlPFitL iClO^i^l 

; t;ntT!g-$rLfc?s-&^ : £ffl njfc^js - i 3~5-i 8 &£.zSft,mm 5 - 1 

7 — 5-2 4TBL i PFs tL i N (CFa SOs) 2 £: £ # JUt T? ?g L & 
8-&*J*/an, ifi« 5-1 9-5-2 4 *«fctftt;tfc0a 5-2 5- 5- 32 Ttt 
LiPF 6 tLiN(C 2 F 5 S0 2 )2 t ** i &;HfcTjB-& L ^fc. 
Sfc, fflVifcjE*fif*fll* At^lB^mo^ W**ttat 13-24 KSLfc «h* D 
fc. HJEflil 5-1-5-2 4 45j;CXlt!K^J 5-1-5-3 2 <0~3fc*?fefc: 
OV^Tfe, * 1 3-24 C^Ufc±PfimffiT"^«^^«ffi^t« : £fT L o7t d t 

m&m*<it. #&nfc*t*** 13-24 est. 1 3 — 2 4tu, 

Sl~3£J;tfiEl 3-2 4^6, U^«>A*©MC±6T» WJffA 
?20ppmHT, Sfctt7jc»«* 2 0 p pmKTfrnH Jc|&mH£4. 2 

h >1§^i&& 33 itf*^l©5%fl) 2 -OSK±&* _h SB CD $g ffl ft £ T S 

j; 5 etna, 3tm#f<z>nmm!£Z 4. 3 0 v, jEett4 . 4ovt^<bT=&> 

(HJSfcl 6-1-6-355) 

H3E#J 6 - 1 - 6 - 3 5 5 &£ZSSkWtm 6-1-6-1 19iLT, *2 5 - 
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9 5 IZyjklsfcffl.l&ZliT&feUtes LiPF 6 £0. 6mo 1 /k gtfclil . 

omo i / k g (D^mmx-mm^^^ 'mm\stL*><D*m^x, as 1 4<d®m& 

{£§Sb/fc. 55:43, £ 2 5 ~ 9 5 IC&^T, D M C \tP * =?)\>f3 — jtf b Sr , E 

TV>S. L i P F 6 W^fite, *J£#J 6 - 1 - 6 - 1 0 43 .fctf^ififll 6-41 
~ 6 - 3 5 5TB1. Omol/kgib, Mt&M 6-1 l~6-4flfB0. 
6 m o 1/kgttfc. &43, IE® 1 2 ttt, miMM 1 - 1 bTtPMb 

fcL i coo 2 9 4ii%t, »fSiT*§M3ii%t, *g*»n?*s# 

3fc, fttS14Ctt, &«A56Ji*»t&* 9 ORlXt. tt»3WT*S#'J7?/'fbtr 

-ijr>i 0H«S6i*iS'&b"CW£L;fe:Jiffi^?fl*. i§j?.]-ea5£>N-*^;i/- 
2-t;niJF>'(fl:»g[SfT, tS-aSJx 5U — ib7fc<£>*>, E <z> ft m * 5*J * 

j&b, FiM\z®M-rz> c tfc J: DtP Sbfc-bOD^ffli/ifc. je« 1 2 43£tfftM 1 

4 £fSt?)SCB, £&0y 6 - 1 - 6 - 3 5 5 TiES-S-JMB©** tftffi^Sl 

<Ojp^^5SfialSbfco /BV*fcm8^a>K43J;tfm#K©^tt*l*«*2 5~9 

5 C^bfc^DT&ofc. 

mt&m 6-1-6-3 5 5 *J;OfJfctt0!l 6-1-6-119 <D — &.Mfe\ZZ>^ 
Tfe, ^25-95 fc;^bfc±ISmjE-e/^ll8it/^1iE36'S : &ff o tc ilt^it, 

1 - 1 tmmiz it, fii^acDftmMstn^fc. »&nfc&*sas 

2 5 — 9 5 fd^i"., 
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fctt7jc^IS2 0 ppmUlTifnH ±PSftffi£4. 2 5 V £i« < UT & . S 
ftfc it b O O X * )V *-®m £ A ±T * § C t -3 . 

tnn ^mBtcommwE^ 4 . 3ov, ittt4. 4ovti?<Ltt), «*i 

S 2 5, 26 tit 2 7- 95 i * Jtttt* 3 t^^5<t 5 fc» JgfMlEfc, fil 
tt^®?xx^^T:fe^)> ! ^5 L Jl'*-#^— h ©**"£tHfcJ60!l 6-1 — 6-10 

&< £ h l m^StsMMM 6-1 1 — 6- 355 ##^a>ifcm^!Sd*i& 

JEfc^ S3 3 — 4 7 fc«4 8 — 5 0 i: & itfef S t^A^S «t "5 fc, Sflffc* ffi 

M®\ 6-41 — 6-115 (Vfitf, 8 0 k> b&^s^&is^nmMm 6 

MttfR«x^7-JU*8 o BIT©* to ±3 JcDiinfc-ft; 

^ ft) £ 5£ 14 £ # & 21 fftl/H C tifittft-ztc. 

JPAT, S3 3-3 5 5 1-5 6«h*5 7-5 9 t * JtRf * S <k 

Tfg-trHiS^J 6-16 1 — 6-175*0*), t'zJUf l/>*-#^- h 
*ftV>H;6ffi0!l 6-41-6-5 5 <&;£j&t*# < > Sfc, #ljffi#J 6-4 1-6-5 
5<kO fctfxJl/X^k h£ 1 0^^%*^O^W»"^^tf^JSCT 6 
-131-6-160 "Tfeto-fe* t*X^x^lx>^j- 
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t^V>A-*^-h4 10W%©ttm 
- 2 0 6~6 - 2 2 0 J;0fe> t* - V > % -# *- h V>*M 
«6-41~6-55fl**t**<. ilfl 6 - 4 1 ~6 - 5 5 J; 9 % t* 

- h& 1 o &m% ^m(D^^m^tsmmM 6 - 1 76-6-2 

SPAT^fc, S33~35*J;^69~74tS75~77 tSJtttfSfc 
^5i5C< r -ff-U ?>7 h>£^£&V>flSS0iJ 6 - 4 1 ~ 6 - 5 

5*J:a!T-^n^h>«5 o#»X*itt© , a-#*T?*tJ^Eli(S«6- 2 2 1 

- 6 - 2 5 0 T-^?n7i7 b 5 0 #:Sj96^±©^*fiT^tJ^iS 
0H6 - 2 5 1 — 6- 26 5 £ D fc, fc. -r&fc>*>, $ 

fc«#4*tt*#SClt38*t?*, ffSl/Uo h-tfftfr-otz.* b^b, S6 9-7 4 
fc« 7 8 - 8 3 i©tt«, 6 9 ~ 7 4tS 8 7-9 2 fc 03 Jt S> # 

§±5};, 6-266-6-295, £ £ H;&S0>J 6-3 1 1-6 — 34 

- hODf^ffllck D, Ui 4©£18K:*vt6r-^5 i °7* h JAMS 

7 - 1 ) 

ftttffU - 7 t^iCLT'Jf^ArW^Sl-fc. SE9 6 fc, 7 Mitt « 
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T®fli«K;^4. 3 OVfcltSttSSSSf ^frofcfflt« 4. 3 OVO^ 
9 6 fC^f. 

**«*9fcWrsH:ttffiI 7 - 1 t IT, JttfcW 1 - 8 iHifctT U 
(#li&0>J 7 - 2 ) 

AS 1 4 O^I^UffAOiil • M$&\z£Z>®MJ&ft£* U 9 1 £ A <Z> #r tfcJ • 
i§ $ «fc 5 sgfi * J "3 -5" © f P K cfc Oi^ftli^^liS^SLfc. 

itsnt, ft&anjg^n 2 - 7 tin— t t-fco % 9 7 iz^m^Komm^m-r. 
tftsffUbfc. mmm i - 2£>&zfiik&&i i - 2 court, #iM7-it 

tSt. fefc, SE 9 7 fc^HT, ±mn!£te±iZmfa(D&M\Z&tf2>5E£;3tW.m 

<d m m m ee & %t w l t v >s . 
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«*tij **A0M • ■RCJ:6Mi»^ y *9A©#rffl • *F»teJ:«*« 
(HMW7 - 3) 



7 - 3 is ±OCJfc«W 7 - 3 fc^Tfc, Sfcttfll 7 - 1 tm«CbT*»tB»* 

ft * IS] -t s * s z. fc««Tr**:i t fc» 

«9 6t*9 7i*9 8tStt«tSt^*±5t. «0J 7 - 2 , 
7-3tt, ^Sffi-^J 7-1 ±$fclfc«Wfc»r*4*tt©l*±#**^*' : ' fc - 

Stt*-&«ttl*«fctfy^A^*>=*«*fc* ViT * ******** S* 1 * 

itfjuffil 4©M*<'J5P?A©S^ " «Kfc<k5***»fc«fcO* sn * U51 
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tu • mMiz&zi&mi&frt o -t- © w ic .j; 5ssnsr*«is<D*)!it, 

(HJffifli 8-l~8-432) 

HfSfil 8-1 — 8- 432 cfe ±tf Cttk:**-r*jfctt0!l 8 - 1 ~8 - 2 4 3 tb 
T- S9 9 - 2 0 6 fcjRbfc*^*,fctf^ttW&#t - *:iEffi«ttH&^fc C t 
ftlfc*. •ft&tt^ifi^J 2-1-2-10 t Itftg 1 4 ©ti^U 3^ A© 

©$j • M£J;5^aj&#fc«t0;S£n3U3 1 C'A< ^->~ &«JfcSf£|ilb3fc. 

T7 0 Ot- 100 OtTfiofc. tt$?St©^M4£iateS 9 9~2 0 6 \Z 

HJE^iJ 8-1 — 8- 432 Jt$£#tJ 8-1 — 8- 243 © ~ J^ffi K V> 

Ts ^jafc^t/iTSt^mKJ^^frVi, 1 0 tf--f ^Jl/S, 5 0 U--f 1 

0 01M ^Jl'BOi*«#»l6«r****fc. -to*, 3£««^«M^«JE3t« t 
L". 1 mA©^*«E-e3£9 9 -2 0 6 t jR b fc±(S*ffi*TS««E*«*fxt3 fc 

— ftWtt, Slloft^mt U 0. 5mA(Z)^««t-C ! BB|n]g&'B/£^t 2 . 5Vt 

iS*^* 9 9 — 2 0 6 Id^-To 
$9 9~2 0 6*»6»*»5J;5C, ftMfttS^B, ±i?ffiS4. 2Vt 

£. :tll:»bT, ±(B«flE*4. 2 5V, 4. 3 0V, 4. 40V^fcB4. 
5 0 V h Isft^Mffl 8-1 — 8- 432 fte, LiCoOj ^ffiUfcHlfil 8 - 

1 — 8-1 6 iNiOi £flH>fcHJfi#iJ 8-1 7 — 8- 3 2 IdJt^T, 
UffAt, ^n)yh&£ZS—V^)V<D5%<D*>t£<t.h---j5t.\ZtiQ7LT, T > 



Printed from Mimosa 06/10/09 14:05:37 Page: 29 



PCT/JPO 2/08498 

WO 03/019713 



1 8©&RS*S-&tf]E£}£ttK*Jfl^fc*iS0i 8-49-8-43 2 

&**CD5^0*<C< iacD*JR5£3lS*'&tJiES?S*K*ffl^ntt, ± BRIBE* 

6 t« 107-11 0 G9itf&, 1 2 7 - 1 3 0 t 

$tl 6 6 - 1 6 9 £ 0) 5 «fc 5 fc, nA^htfcft-'^AO^t 
V»*lfi« 8-1-8-3 2*«ktf*M«8 -113~8-128±Dti, 
^fc^tJ^Mfll 8-3 3-8-4 8 *«t^*Jfi« 8-273-8-288 ©2f#, 

;wK*fctt=y^^e**Ko*«7c*tL/"r. T>^f >*^tr*lfi«8 - i 9 3- 

8 - 2 0 8 O^*«ffi0D*JSH7C**'&'&**W 8-209-8-288^0^, & 

Si 4 7 — 1 4 9 t8l 8 6 — 2 0 6 t<Dit$kfr i Z>ftfr : Z>£5 
W«)8-15 9~ 8 - 2 0 8 t, V > # > JlQ x. T , 7 ;U 5 — "> A , 7^ 

*v"?A, 9-9 >, £ a A is 6 5 < £ t> l 8* 

£4***098-3 5 3-8-4 3 2 £ > S g |ig II CD m § Sit & ^ 

enfc. * , mmms - 1 5 9-8-2 0 s <t d & > kah^t, 

7;i/3 - C7A^fe«-7^^v"^A^^tj l ^SE0IJ 8 - 3 2 1-8-3 5 2 CO 

fcfe-fe, U?9i.^^tftii- 7;i/5 = * if*is 
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m t s-a-u ± 5 etna, as**-*-* * & ft _h £ -a- * 

l|+r ^ £ ;u # 14 K ^ <d m * 4$ tf> ft ± > * J; CJt 3 7, MMitftBSt ti*T? 
KK: « 9 9~2 0 6 *»6»*5±5C ^«i®iS^I<tn 

fc*. ±fB£*&0ITtt. *t»©lft«ff* , 4. 2 5V, 4. 3 

,0V, 4. 40VifcB4. 5 0 VO«^Ct)HT*#69lC3i?!tfc* S ' 

&±RWbfc£5fc*f89!©*«lfc«k*'lK> ajm*©«»«ffi*4. 2 5VEI 
lib, ^o, iEMfc*3(t-l.^mU5 : ->5A*5J:^?55t^U^^A£Di^*^jE@^'« 

CWtSBlik-pyD hXlIIL-t 2 0 p pm«T> SfcBfMt* 

2 0 P pmttTtt5J:5K:l/fcOT, J* 
« J£T C ft ^ T t> . U 9 A tt-S-BEflS ft & © © it HI & ft) SOf C t **T * « 

(SV^X*^* — ***** C 
»lc, *^B^cD-^Sfc^^«?i!ifcJ:n«> jESKftWSK-R'J^^AftJ:^ 

BitSS'J «#«ICftlt*^D h>tt^»*<OM. £fctt*»WK 
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O Ai,a n;i/hfe«t05- y drjK05'fe©Jl>*<-t i KJP AT, v >, 

d t**T*S. 

1 4T-£-fi?T-5»£<*:£l$&ltTS, ffi *» * - ^ ***** 5 • 

h*fc»tT=^x?l^ l o#«%*^w^W«T^tr^o 

*?&#tt^FB]±cE'!i- ; S> d £#T#S. 



Printed from Mimosa 06/10/09 14:05:45 Page: 32 



WO 03/019713 



31 



PCT/JP02/08498 



mi) 





lEH 


AH* 


mm 


Li 2 C0 3 +Li 2 S0 4 

mm 


(ppm) 


vppny 


±P1 

CV) 




mm 

(mAh) 


MMM l-l 


LiCo0 2 




LiPF 6 


1.0 


25 


30 


4.25 


O 


7.2 


MM&I 1-2 


LiCo0 2 




LiPF 6 


1.5 


20 


30 


4.25 


O 


7.3 


w&m 1-3 


LiCo0 2 


Li&JS 


LPF 6 


1.5 


25 


20 


■4.25 


O 


7.4 


MMffl 1-4 


LiCo0 2 




LiPF 6 


1.0 


20 


30 


4.25 


O 


7.6 


MM&l 1-5 


LiCo0 2 




LPF 6 


1.0 


20 


20 


4.25 


O 


7.7 


mm i-i 


UCo0 2 


Li&Jl 


LPF 6 


1.0 


25 


30 


4.20 


o 


7.0 


tiM&i 1-2 


LiCo0 2 




LiPF 6 


1.5 


20 


30 


4.20 


o 


7.1 


JtftW 1-3 


LiCo0 2 




LiPF 6 


1.5 


25 


20 


4.20 


o 


7.1 




LiCo0 2 




LiPF 6 


1.0 


20 


30 


4.20 


o 


7.2 


tmw 1-5 


LiCo0 2 




LiPF 6 


1.0 


20 


20 


4.20 


o 


7.2 


m.m i-6 


LiCo0 2 




UPF 6 


1.5 


25 


30 


4.20 


o 


7.0 . 


imm 1-7 


LiCo0 2 


Li&R 


LiPF 6 


1.5 


25 


30 


4.25 


X 


4.8 



Printed from Mimosa 06/10/09 14:05:47 Page: 33 



WO 03/019713 



PCT/XP02/08498 



32 



C3E2) 



U 2 C0 3 +Li 2 S0 4 




(ppm) 



(ppm) 



Iff 
(V) 



Mi 

(mAh) 



0*3) 











Ii 2 C0 3 +Li2 S0 4 

mm) 


7"pM4 

(ppm) 


(ppm) 


®e 

(V) 




(mAh) 


umm 1-8 


LiCo0 2 




UPF 6 


0.5 


20 


20 


4.40 


o 


8.9 


HJi^j 1-9 


uco0 2 




LiPF 6 


1.0 


20 


20 


4.40 


o 


8.8 


mm\ i-io 


LiCo0 2 




LiPF 6 


1.0 


20 


30 


4.40 


o 


8.4 


tb^J 1-9 


LiCo0 2 




LiPF 6 


1.5 


25 


30 


4.40 


X 


4.0 



Printed from Mimosa 06/10/09 14:05:50 Page: 34 



PCT/JP02/08498 

33 













(ppm) 


7k#m 

(ppm) 


±18 




m 


£M$i 2-1 


LiCo0 2 




LiPF 6 


1.0 


25 


30 


4.25 


o 


7.0 


$m&} 2-2 


LiCo0 2 




LiPF 6 


1.5 


20 


30 


4.25 


o 


7.1 


HiffctfJ 2-3 


LiCo0 2 




LiPF 6 


1.5 


25 


20 ; 


4.25 


/ — \ 

o 


7.1 


2-4 


LiCo0 2 




LiPF 6 


1.0 


20 


30 


4.25 


o 


7.2 


MMM 2-5 


LiCo0 2 




LiPF 6 


1.0 


20 


20 


4.25 


o 


7.3 


H*EW 2-1 


LiCo0 2 




LPF 6 


1.0 


25 


30 


4.20 


o 


6.7 


JtK03 2-2 


UCo0 2 


^Ett^jCD lb 


LiPF 6 


1.5 


20 


30 


4.20 


o 


6.9 


imm 2-3 


LiCo0 2 




IiPFg 


1.5 


25 


20 


4.20 


o 


6.9 


tfcttW 2-4 


LiCo0 2 


mum 


LiPF 6 


1.0 


20 


30 


4.20 


o 


7.0 


mm 2-5 


IJCo0 2 




LiPF 6 


1.0 


20 


20 


4.20 


o 


7.1 


JitfcW 2-6 


LiCo0 2 


brum: 


LiPF 6 


1.5 


25 


30 


4.20 


o 


6.7 


tfc$$!l 2-7 


LiCo0 2 




LiPF 6 


1.5 


25 


30 


4.25 


X 


4.9 



«> « 

WO 03/019713 



C*4) 



Printed from Mimosa 06/10/09 14:05:52 Page: 35 



WO 03/019713 



PCT/JP02/08498 



34 



(£5) 





IE® 






Lj 2 C03+Li2S04 

(K4%) 




7k£* 
(ppm) 


±m 

(V) 


m 


(mAh) 


%m 2-6 


LiCo0 2 




LiPF 6 


1.0 


20 


30 


4.30 


o 


7.5 


%%m 2-7 


LiCo0 2 




LiPF 6 


1.0 


20 


20 


4.30 


o 


7.8 


ttttffl 2-8 


LiCoO a 




UPF 6 


1.5 


25 


30 


4.30 


X 


4.5 



me) 



mm 2-8 



»J 2-9 



HM>1 2-10 



jfct£#] 2-9 



3EI 



liCo0 2 



LiCo0 2 



LiCo0 2 



LiCo0 2 



Li 2 C0 3 +Ii 2 S04 
(®fi%) 



LiPF f 



LiPF, 



1.0 



1.0 



1.5 



(ppm) 
20 

20 



20 



(ppm) 



20 



20 



30 



(V) 



4.40 



4.40 



4.40 



25 



30 



4.40 





SI 1 

(mAh) 


o 


8.3 


> o 


8.2 


> o 


7.9 


) x 


4.0 



Printed from Mimosa 06/10/09 14:06:04 Page: 36 



WO 03/019713 PCT/JP02/08498 

35 

(H7) 





IE|§ 






Li2C0 3 +Li 2 S0 4 

mm) 


(ppm) 


7k#4 
(nnm) 


(V) 


m 


(mAh) 


HJtS$J 3-1 


LiCo0 2 


Cu-Sn 


UPF 6 


i 


25 


30 


4.25 


o 


7.5 


Hifefil 3-2 


LiCo0 2 


Cu-Sn 


LiPF 6 


1.5 


20 


30 


4.25 


o 


7.6 


3-3 


LiCo0 2 


Cu-Sn 


LiPF 6 


1.5 


25 


20 


4.25 


o 


7.7 


HJS# !) 3-4 


LiCo0 2 


Cu-Sn 


LiPF 6 


1.0 


20 


30 


4.25 


o 


7.9 


3IJt&#J 3-5 


LiCo0 2 


Cu-Sn 


UUPF 6 


1.0 


20 


20 


4.25 


o 


8.0 


3-1 


LiCo0 2 


Cu-Sn 


LiPF 6 


1.0 


25 


30 


4.20 


o 


7.1 


ifct!$!l 3-2 


LiCo0 2 


Cu-Sn 


UPF 6 


1.5 


20 


30 


4.20 


o 


7.2 


Jtt&#J 3-3 


LiCo0 2 


Cu-Sn 


LiPF 6 


1.5 


25 


20 


4.20 


o 


7.2 


Jtg$!J 3-4 


LiCoO z 


Cu-Sn 


LiPF 6 


1.0 


20 


30 


4.20 


o 


7.4 


Jtl^!l3-5 


UCo0 2 


Cu-Sn 


LiPF 6 


1.0 


20 


20 


4.20 


o 


7.4 


it|&#|3-6 


LiCo0 2 


Cu-Sn 


UPF 6 


1.5 


25 


30 


4.20 


o 


7.1 


3-7 


LiCo0 2 


Cu-Sn 


LiPF 6 


1.5 


25 


30 


4.25 


X 


4.8 
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088) 











Li 2 C0 3 +Li 2 S0 4 


(ppm) 


*#* 
(ppm) 


m 

(V) 




m 
m 

(mAh) 


mm 3-6 


LiCo0 2 


Cu-Sn 


LiPF 6 


1.0 


20 


30 


4.30 


0 


8.2 


g&W 3-7 


L1C0O9 


Cu-Sn 


LiPF 6 


1.0 


20 


20 


4.30 


0 


8.4 


\mm 3-s 


LiCo0 2 


Cu-Sn 


LiPF 6 


1.5 


25 


30 


4.30 


X 


4.2 



GS9) 







Affi 


mm 


Li 2 C0 3 +li 2 S0 4 

mm) 


(ppm) 


(ppm) 


CV) 


m 


(mAh) 


Hj&fcl 3-8 


LiCo0 2 


Cu-Sn 


LiPF 6 


0.5 


20 


20 


4.40 


0 


8.5 


H»J 3-9 


LiCo0 2 


Cu-Sn 


]JPF 6 


1.0 


20 


20 


4.40 


0 


8.5 


3-10 


LiCo0 2 


Cu-Sn 


LiPF 6 


1.0 


20 


30 


4.40 


0 


8.2 


JtW 3-9 


LiCo0 2 


Cu-Sn 


LiPF 6 


1.5 


25 


30 


4.40 

1 ' 


X 


4.0 
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(SI 0) 







as 


Wit 


(Si*) 


(ppmj 


*#* 
(ppm) 


in 

(V) 




(mAh) 


11W 4-1 




Uu on 




1 


25 


30 


4.25 


0 


8.2 






kAi on 


t ;pp 


i s 


20 


30 


4 25 


0 


8.3 




LHNIU2 


L>u on 


T iPP 

urr 6 


1 R 


25 


20 


4.25 


0 


8.4 


^MI^J 4~4 


r Airn 

LJ1N1LJ2 


,_c n 
L/U on 


LArr e 


I 

JL 


20 


30 


4.25 


0 


8.6 


HMvll 4-0 


LU\1U 2 


lu on 


T iPPT 


1 

X 


20 


20 


4.25 


0 


8.7 


warn 4-1 


LiNi0 2 


Cu-Sn 


LiPF 6 


1 


25 


30 


4.2 




/.o 1 




T iNKO 
LHN1LJ2 


i^u on 






20 


30 


4.2 


O 


8.0 


Jfcg$!l 4-3 


LiNiO z 


Cu-Sn 


LiPF 6 


1.5 


25 


20 


4.2 


0 


8.0 


tttfcfc] 4-4 


liNi0 2 


Cu-Sn 


LiPF 6 


1 


20 


30 


4.2 


0 


8.1 


ittS#i|4-5 


LiNi0 2 


Cu-Sn 


LiPF 6 


1 


20 


20 


4.2 


0 


8.1 


JfcftW 4-6 


LiNi0 2 


Cu-Sn 


liPF 6 


1.5 


25 


30 


4.2 


0 


7.8 


4-7 


LiMQ 2 


Cu-Sn 


LPF 6 


1.5 


25 


30 


4.25 


X 


5.0 
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38 



(«11) 







£4i 




Li 2 C0 3 +Ij2S0 4 

mm 


(ppm) 


(ppm) 


(V) 




ft* 

m 

(mAh) 


UMil 4-6 


LiNi0 2 


Cu-Sn 


LiPF 6 


i 


20 


30 


4.3 


o 


8.7 


UMll 4-7 


LiNi0 2 


Cu-Sn 


liPF 6 


i 


20 


20 


4.3 


o 


8.8 


Jfcftfll 4-8 


LiNi0 2 


Cu-Sn 


LiPF 6 


1.5 


25 


30 


4.3 


X 


4.4 



mi 2) 





3Effi 


mm 




L4C03+LJ2S04 
(IC130 


(ppm) 


(ppm) 


ms. 

(V) 




(mAh) 


HMO 4-8 


LiMC-2 


Cu-Sn 


LiPF 6 


0.5 


20 


20 


4.4 


O 


8.9 


HiS#J 4-9 


1M0 2 


Cu-Sn 


LiPF 6 


1 


20 


20 


4.4 


o 


8.9 


4-10 


LjM0 2 


Cu-Sn 


LiPF 6 


1 

• 


20 


30 


4.4 


o 


8.8 
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39 











Li 2 C0 3 +Li 2 SO 4 
©Hit 

(MM) 


(ppm) 


(ppm) 


±11 

(V) 




(mAh) 


mm 5-1 


LiCo0 2 




LPF 6 
LiBF 4 


1.0 


25 


30 


4.25 


O 


7.2 


US$1 5-2 


LiCo0 2 




LiPF 6 
LBF 4 


1.5 


20 


30 


4.25 


o 


7.6 


£E%0J 5-3 


LiCo0 2 




LiPF 6 
LiBF 4 


1.5 


25 


20 


4.25 


o 


7.5 


mm 5-4 


UCo0 2 




UPF 6 
LiBF 4 


1.0 


20 


20 


4.25 


o 


7.7 


tttSHB) 5-1 


LiCo0 2 




LPF 6 
LiBF 4 


1.0 


25 


30 


4.20 


o 


7.1 


tfctfcW 5-2 


LiCo0 2 




LiPF 6 
LiBF 4 


1.5 


20 


30 


4.20 


o 


7.1 


lfctfc0lj5-3 


LiCo0 2 




LiPF 6 
LiBF 4 


1.5 


25 


20 


4.20 


o 


7.1 


Jtt!$!l5-4 


LiCo0 2 




LiPF 6 
LiBF 4 


1.0 


20 


20 


4.20 


o 


7.2 




LiCo0 2 




LiPFg 

LiBF 4 


1.5 


25 


30 


4.20 


o 


7.1 


«5-6 


LiCo0 2 




LiPF 6 
LiBF 4 


1.5 


25 


30 


4.25 


A 


6.8 



WO 03/019713 



(Si 3) 
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(ii4) 





IBUi 


AS 


mm 


Li 2 C0 3 +U 2 S0 4 

mm) 


(ppm) 


(ppm) 


m 

(V) 




felt 

(mAh) 


5-5 


LiCo0 2 




LiPF 6 
LiBF 4 


1.0 


20 


20 


4.30 


O 


8.0 


JtJR0l 5-7 


LiCo0 2 




IiPF 6 
LiBF 4 


1.5 


25 


30 


4.30 


X 


4.3 


'Ml 5) 




3ES' 






I^jCOa+LijSC^ 

(@fi%) 


(ppm) 


mm 

(ppm) 


±PS 
(V) 




(mAh) 


mmm 5-6 


LiCo0 2 




LiPF 6 
LiBF 4 


1.0 


20 


20 


4.40 


O 


8.7 


HASEW 5-8 


LiCo0 2 




UPF 6 
liBF 4 


1.5 


25 


30 


4.40 


X 


4.5 
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(Ml 6) 







as 




U 2 C0 3 +U 2 S04 

mm) 


(ppm) 


(ppm) 


±PI 
Iff 
(V) 


,iW, A-r 


. ■ 1 — 1 

^* 

(mAh) 


m.m 5-7 


LiCo0 2 




LiPF 6 
UC10 4 


1.0 


25 


30 


4.25 


O 


7.5 


HMffll 5-8 


LiCo0 2 


Li^JS 


LiPF 6 
IiC10 4 


1.5 


20 


30 


4.25 


O 


7.8 


&60H5-9 


LiCo0 2 




LiPF 6 

ycio 4 


1.0 


25 


20 


4.25 


O 


7.6 


5-10 


LiCo0 2 




LiPF 6 
UCIO4 


1.0 


20 


20 


4.25 


O 


7.9 


Jfctfcfll 5-9 


LiCo0 2 




LiPF 6 
UCIO4 


1.0 


25 


30 


4.20 


O 


7.2 


mm 5-10 


LiCo0 2 




LiPF 6 
UCIO4 


1.5 


20 


30 


4.20 


O 


7.2 


1*^005-11 


LiCo0 2 




LPF 6 
L1CIO4 


1.0 


25 


20 


4.20 


O 


7.2 


JfcffeW 5-12 


LiCo0 2 




IiPF 6 
UCIO4 


1.0 


20 


20 


4.20 


O 


7.4 


Jttfc0!l 5-13 


UCo0 2 




LiPF 6 
L1CIO4 


1.5 


25 


30 


4.20 


O 


7.1 


Jfctfc0!l 5-14 


LiCoQ 2 




LiPF 6 
LiC10 4 


1.5 


25 


30 


4.25 


X 


5.4 
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(Ml 7) 





mm 




was* 


U 2 C0 3 +Li 2 S0 4 


(ppm) 


2k#S 

(ppm) 


m 

(V) 


*& 


(mAh) 


ISS$]5-11 


UCo0 2 


Li&M 


IiPF 6 
LiC10 4 


1.0 


20 


20 


4.30 


0 


8.1 


JttfcW 5-15 


LiCo0 2 


Li&jR 


LiPF 6 
LiC10 4 


1.5 


25 


30 


4.30 


X 


5.0 



(*18) 





BMW 






U2C03+U2S04 


(ppm) 


(ppm) 


(V) 




(mAh) 


lUfcftl 5-12 


LiCo0 2 




LiPF 6 

ucio 4 


1.0 


20 


20 


4.40 


0 


8.7 


J£1£#J 5-16 


LiCo0 2 




LiPF 6 

ucio 4 


1.5 


25 


30 


4.40 


X 


4.4 
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• 


IBji 


am 




Li 2 CO 3 +Li2S0 4 

mm) 


(ppm) 


(ppm) 


m 

f&X. 

(V) 




m 

(mAh) 


HSItil 5-13 


LiCo0 2 




LiPF 6 
LiN(CF 3 S0 2 ) 2 


1.0 


25 


30 


4.25 


O 


7.8 


m.m 5-14 


LiCo0 2 




LiPF 6 
LiNCCFaSO^ 


1.5 


20 


30 


4.25 


O 


7.9 


UttHH 5-15 


LiCo0 2 




liPF 6 
LiN(CF 3 S0 2 ) 2 


1.0 


25 


20 


4.25 


O 


8.0 


5-16 


LiCo0 2 




UPF 6 


1.0 


20 


20 


4.25 


O 


8.1 


OMM 5-17 


LiCo0 2 




LiPF 6 
LiN(CF 3 S0 2 )2 


1.0 


25 


30 


4.20 


O 


7.5 


tt80S 5-18 


LiCo0 2 




LiPF 6 
LiN(CF 3 S0 2 ) 2 


1.5 


20 


30 


4.20 


O 


7.5 


Mm 5-19 


LiCo0 2 




LiPF 6 
UN(CF 3 S0 2 )2 


1.0 


25 


20 


4.20 


O 


7.5 


J**ey 5-20 


LiCo0 2 




LiPF 6 
LiN(CF 3 S02)2 


1.0 


20 


20 


4.20 


O 


7.6 


Kttftl 5-21 


LiCo0 2 


Li&JS 


LiPF 6 
UN(CF 3 S02) 2 


1.5 


25 


30 


4.20 


O 


7.4 


tmm 5-22 


LiCo0 2 




LiPF 6 
LiNCCFgSOPa 


1.5 


25 


30 


4.25 


A 


6.9 



* » 

WO 03/019713 



0S1 9) 
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m2 o) 





IBS 






LiaCOs+U^ 

mm) 


(ppm) 


(ppm) 


±iS 

ttJSE 
(V) 




(mAh) 




LiCo0 2 




LiPF 6 
LiN(CF 3 S0 2 ) 2 


1.0 


20 


20 


4.30 


O 


8.6 


\kMW 5-23 


LiCo0 2 




LiPF 6 
LiNCCFgSO^ 


1.5 


25 


30 


4.30 


X 


5.6 



(M2 1) 



jE 



Li 2 C0 3 -Hi 2 S0 4 
(MM) 



(ppm) 



(ppm) 



±11 



(V) 



(mAh) 



$J 5-18 



5-24 



LiCoO z 



LiCo0 2 



Li 56 



LiPF 6 
LiN(CF 3 S0 2 ) 2 

LiPF 6 
LjN(CF 3 S02) 2 



1.0 



1.5 



20 



25 



20 



30 



4.40 



4.40 



O 



X 



8.8 



5.3 
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45 



m2 2) 



Stfcftl 5-19 



jE 
ft 



LiCo0 2 



Li&J 



was 



LiPF 6 
IjN(C 2 F 5 S0 2 )2 



U 2 C0 3 +Li2S0 4 

mm) 



1.0 



(ppro) 



25 



7^ 
(ppm) 



30 



(V) 



(mAh) 



4.25 



O 



7.7 



gffiftl 5-20 



LiCoO z 



Li£JS 



LiPF 6 
LiN(C 2 F 5 S0 2 ) 2 



1.5 



20 



30 



4.25 



O 



7.8 



!l 5-21 



LiCo0 2 



LiPF 6 
LiN(C 2 F 5 S0 2 ^ 



1.0 



il 5-22 



11 5-25 



ij 5-26 



LiCo0 2 



LiCo0 2 



LiCo0 2 



Li 



LiPF 6 
LiN (C 2 F s S0 2 ) 2 

LiPF 6 
LiN(C 2 F 5 S0 2 ) 2 



LiPF 6 
LiN(C2F 5 S0 2 ) 2 



1.0 



1.0 



1.5 



25 



20 



4.25 



O 



7.9 



20 



25 



20 



20 



30 



4.25 



4.20 



O 



O 



7.9 



7.2 



30 



4.20 



O 



7.3 



itmi 5-27 



LiCod 2 



LiPF 6 
LiN(C 2 F5S0 2 ) 2 



1.0 



25 



20 



4.20 



O 



7.3 



ttg$iJ 5-28 



LiCo0 2 



Li£J 



LiPFg 
LiN(C 2 F 5 S0 2 ) 2 



1.0 



ij 5-29 



LiCo0 2 



LiPF 6 
LiN(C 2 F 5 S0 2 )2 



1.5 



tmffl 5-30 



LiCo0 2 



Li&J 



LiPF 6 
LiNCCzFgSO^ 



1.5 



20 



20 



4.20 



O 



7.3 



25 



25 



30 



4.20 



30 



4.25 



O 



A 



7.2 



6.4 
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AH 




Li 2 C0 3 +U2S0 4 

(M90 


(ppm) 


(ppm) 


(V) 




(mAh) 


UMi 5-23 


LiCo0 2 




LiPF 6 
LiN(C 2 F 5 S0 2 ) 2 


1.0 


20 


20 


4.30 


O 


8.3 


umm 5-3i 


IiCo0 2 




LiPF 6 
LiN(C 2 F 5 S0 2 ) 2 


1.5 


25 


30 


4.30 


X 


5.0 



WO 03/019713 

(*2 3) 



OS 2 4) 





wm 






Li 2 C0 3 +Li2S0 4 
(S*%) 


(ppm) 


(ppm) 


±18 

fitJEE 
(V) 


m 


m 
m 

(mAh) 


5-24 


LiCo0 2 




LiPF 6 
LiN(C 2 F 5 S0 2 ) 2 


1.0 


20 


20 


4.40 


o 


8.9 


HStMfl 5-32 


liCo0 2 


Li&M 


LiPF 6 
LiN(C 2 F 5 S02) 2 


1.5 


25 


30 


4.40 


X 


5.9 
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m2 5) 









7'pM4 
(ppm) 


(ppm) 


(V) 


(mAh) 




DMC 


1.0 


25 


30 


4.25 


6.0 


mmm 6-2 


DMC 


1.5 


20 


30 


4.25 


6.0 


mmm 6-3 


DMC 


1.5 


25 


20 


4.25 


6.0 


§£Jfe#i] 6-4 


DMC 


1.0 


20 


30 


4.25 


6.1 


jUjjSFO 6-5 


DMC 


1.0 


20 


20 


4.25 


6.2 


tm.m 6-i 


DMC 


1.0 


20 


20 


4.20 


5.8 


tKtfcfcl 6-2 


DMC 


1.5 


25 


30 


4.20 


5.7 


&%m 6-3 


DMC 


1.5 


25 


30 


4.25 


3.7 



(^2 6) 







u 2 co 3 +u 2 so 4 

mm) 


<£>^££ 

(ppm) 


(ppm) 


±.mw£ 

(V) 


(mAh) 


■mmm 6-6 


DMC 


1.0 


25 


30 


4.30 


6.2 


6-7 


DMC 


1.5 


20 


30 


4.30 


6.3 


6-8 


DMC 


1.5 


25 


20 


4.30 


6.2 


mmm 6-9 


DMC 


1.0 


20 


30 


4.30 


6.4 


Hife^j 6-10 


DMC 


1.0 


20 


20 


4.30 


6.5 


tmm 6-4 


DMC 


1.5 


25 


30 


4.30 


3.9 
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(M2 9) 







Li 2 C0 3 +Li 2 S0 4 

mm) 


(ppm) 


7K#* 
(ppm) 


A A 

(V) 


(jmAly 


mt&&i 6-21 


EC : PC (50 : 50) 


1.0 


25 


30 


4.40 


7.4 


6-22 


EC : PC (50 : 50) 


1.5 


20 


30 


4.40 


7.4 


mmm 6-23 


EC : PC (50 : 50) 


1.5 


25 


20 


4.40 


7.4 


mum 6-24 


EC : PC (50 : 50) 


1.0 


20 


30 


4.40 


7.5 


mfeM 6-25 


EC : PC (50 : 50) 


1.0 


20 


20 


4.40 


7.6 




EC : PC (50 : 50) 


1.5 


25 


30 


4.40 


4.0 
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50 



(S3 0) 







U 2 C0 3 +Ii2S04 

(■mm) 


(ppm) 


(ppm) 


(V) 


OnAh) 


Wfeffl 6-26 


EC : PC (200/3 : 100/3) 


1.0 


25 


30 


4.25 


7.1 


6-27 


EC : PC (200/3 : 100/3) 


1.5 


20 


30 


4.25 


7.0 


mW\ 6-28 


EC : PC (200/3 : 100/3) 


1.5 


25 


20 


• 4.25 


7.0 


6-29 


EC : PC (200/3 : 100/3) 


1.0 


20 


30 


4.25 


7.1 


$8t§ffl 6-30 


EC : PC (200/3 : 100/3) 


1.0 


20 


20 


4.25 


7.1 


i£t£#j 6-10 


EC : PC (200/3 : 100/3) 


1.0 


20 


20 


4.20 


6.9 


itffe^I 6-11 


EC : PC (200/3 : 100/3) 


1.5 


25 


30 


4.20 


6.7 


vam 6-12 


EC : PC (200/3 : 100/3) 


1.5 


25 


30 


4.25 


4.2 



(S3 1) 



^COs+LiaSC^ 
) 



7a 
(ppm) 



(ppm) 



(V) 



(mAh) 



mmm 6-31 



EC : PC (200/3 : 100/3) 



1.0 



25 



30 



6-32 



EC : PC (200/3 : 100/3) 



1.5 



20 



30 



4.30 



4.30 



7.2 



7.2 



11 6-33 



EC : PC (200/3 : 100/3) 



1.5 



25 



20 



4.30 



7.2 



)J 6-34 



EC : PC (200/3 : 100/3) 



1.0 



20 



30 



6-35 
6-13 



EC : PC (200/3 : 100/3) 
EC : PC (200/3 : 100/3) 



4.30 



7.3 
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cm 2) 



Li 2 C0 3 +Li 2 S0 4 



(ppm) 



77 

(ppm) 



(V) 



(mAh) 



!l 6-36 



EC : PC (200/3 : 100/3) 



1.0 



25 



30 



mi&ffl 6-37 



EC : PC (200/3 : 100/3) 



1.5 



20 



30 



4.40 



4.40 



7.5 



7.4 



»J 6-38 



EC : PC (200/3 : 100/3) 



1.5 



25 



20 



4.40 



7.4 



m\ 6-39 



EC : PC (200/3 : 100/3) 



1.0 



20 



30 



'MM 6-40 
itmi 6-14 



EC : PC (200/3 : 100/3) 
EC : PC (200/3 : 100/3) 



1.0 



1.5 



20 
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(S3 3) 



6-41 



'MWi 6-42 



J 6-43 



|L^C0 3 +Li2S0 4 



EC : DMC (50 : 50) 



EC : DMC (50 : 50) 



EC : DMC (50 : 50) 



mmm 6-44 



?\ 6-45 
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4.25 



20 



30 



20 



20 
30 



30 



(mAh) 

7.2 
7.2 



4.25 
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L^C0 3 +Li 2 S0 4 
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(ppm) 


(V) 


(mAh) 


mti&m 6-8i 


EC : PC : DMC (25 : 25 : 50) 


1.0 


25 


30 


4.40 


7.6 


HJfe^lJ 6-82 


EC : PC :. DMC (25 : 25 : 50) 


1.5 


20 


30 


4.40 


7.5 


6-83 


EC : PC : DMC (25 : 25 : 50) 


1.5 


25 


20 


4.40 


7.6 


IH&^J 6-84 


EC : PC : DMC (25 : 25 : 50) 


1.0 


20 


30 


4.40 


7.7 


H3fe#J 6-85 


EC : PC : DMC (25 : 25 : 50) 


1.0 


20 


20 


4.40 


7.8 



&Mtm 6-29 



EC : PC : DMC (25 : 25 : 50) 



1.5 



25 



30 



4.40 



4.1 



Printed from Mimosa 06/10/09 14:07:21 Page: 59 



PCT/JP02/08498 

58 







lj 2 C03+Li 2 S04 
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7°Ph>tt 
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(ppm) 


±11 
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(V) 


5x8 
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7 1 
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1.0 


20 


30 


4.25 


7.1 


6-90 


EC : PC : DMC (50/3 : 50/3 : 200/3) 


1.0 


20 


20 


4.25 


7.1 


V$m 6-30 


EC : PC : DMC (50/3 : 50/3 : 200/3) 


1.0 


20 


20 


4.20 


6.9 


JfcRflJ 6-31 


EC : PC : DMC (50/3 : 50/3 : 200/3) 


1.5 


25 


30 


4.20 


6.8 


)£W\ 6-32 


EC : PC : DMC (50/3 : 50/3 : 200/3) 


1.5 


25 


30 


4.25 


4.2 



WO 03/019713 

(354 2) 



0&4 3) 





mm 


Li 2 C0 3 +Li 2 S04 

(Sft%) 


(ppm) 


(ppm) 


±18 

(V) 


(mAh) 


6-91 


EC : PC : DMC (50/3 : 50/3 : 200/3) 


1.0 


25 


30 


4.30 


7.2 


6-92 


EC : PC : DMC (50/3 : 50/3 : 200/3) 


1.5 


20 


30 


4.30 


7.2 


6-93 


EC : PC : DMC (50/3 : 50/3 : 200/3) 


1.5 


25 


20 


4.30 


7.2 


Hifcfli 6-94 
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U 2 C0 3 +Li 2 S04 
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EC : PC : DMC (50/3 : 50/3 : 200/3) 
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EC : DMC : VEC (47.5 : 47.5 : 5) 

EC : DMC : VEC (47.5 : 47.5 : 5) 
EC : DMC : VEC (47.5 : 47.5 : 5) 



EC : DMC : VEC (47.5 : 47.5 : 5) 



1.0 



1.0 



1.5 



1.5 



25 



20 



20 



20 



25 



25 



20 



4.25 



30 



4.25 



20 



20 



30 



30 



4.25 



4.20 



4.20 



4.25 



7.3 



7.3 



7.4 



7.2 



7.1 



4.5 
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(S5 5) 







U 2 C03+U2S0 4 


✓ M lit 

(ppm) 




±P5 

(V) 


(mAh) 


gfieffl 6-151 


EC : DMC : VEC (47.5 : 47.5 : 5) 


1.0 


25 


30 


4.30 


7.5 


6-152 


EC : DMC : VEC (47.5 : 47.5 : 5) 


1.5 


20 


30 


4.30 


7.4 


MMffl 6-153 


EC : DMC : VEC (47.5 : 47.5 : 5) 


1.5 


25 


20 


4.30 


7.5 


MMffl 6-154 


EC : DMC : VEC (47.5 : 47.5 : 5) 


1.0 


20 


30 


4.30 


7.6 


MMffl 6-155 


EC : DMC : VEC (47.5 : 47.5 : 5) 


1.0 


20 


20 


4.30 


7.7 


Vd&ffl 6-53 


EC : DMC : VEC (47.5 : 47.5 : 5) 


1.5 


25 


30 


4.30 


4.1 



0S5 6) 





0ymm 


Lj 2 C0 3 +li 2 S0 4 


corns. 

(ppm) 


(ppm) 


-LIS 

(V) 


mm 

(mAh) 


gjfcM 6-156 


EC : DMC : VEC (47.5 : 47.5 : 5) 


1.0 


25 


30 


4.40 


7.7 


6-157 


EC : DMC : VEC (47.5 : 47.5 : 5) 


1.5 


20 


30 


4.40 


7.6 


M 6-158 


EC : DMC : VEC (47.5 : 47.5 : 5) 


1.5 


25 


20 


4.40 


7.7 


MMffl 6-159 


EC : DMC : VEC (47.5 : 47.5 : 5) 


1.0 


20 


30 


4.40 


7.8 


MMffl 6-160 


EC : DMC : VEC (47.5 : 47.5 : 5) 


1.0 


20 


20 


4.40 


7.9 


Jt^M 6-54 


EC : DMC : VEC (47.5 : 47.5 : 5) 


1.5 


25 


30 


4.40 


4.2 
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67 



(i£5 7) 







Li 2 C0 3 +Li 2 S0 4 

(mm) 


(ppm) 


(ppm) 


fflJEE 
(V) 


(mAh) 


6-161 


EC : DMC : VEC (45 : 45 : 10) 


1.0 


25 


30 


4.25 


7.1 


£Mffl 6-162 


EC : DMC : VEC (45 : 45 : 10) 


1.5 


20 


30 


4.25 


7.1 


Zffiffl 6-163 


EC : DMC : VEC (45 : 45 : 10) 


1.5 


25 


20 


4.25 


7.1 


6-164 


EC : DMC : VEC (45 : 45 : 10) 


1.0 


20 


30 


4.25 


7.1 


Sfeftftl 6-165 


EC : DMC : VEC (45 : 45 : 10) 


1.0 


20 


20 


4.25 


7.2 


ttMM 6-55 


EC : DMC : VEC (45 : 45 : 10) 


1.0 


20 


20 


4.20 


7.0 


JttSE^I 6-56 


EC : DMC : VEC (45 : 45 : 10) 


1.5 


25 


30 


4.20 


6.9 


ttMm 6-57 


EC : DMC : VEC (45 : 45 : 10) 


1.5 


25 


30 


4.25 


4.3 



(155 8) 







U 2 C03+Li 2 S0 4 
(M%) 


(ppm) 


(ppm) 


±m 

(V) 


(mAh) 


MMffl 6-166 


EC : DMC : VEC (45 : 45 : 10) 


1.0 


25 


30 


4.30 


7.3 


mmm 6-167 


EC : DMC : VEC (45 : 45 : 10) 


1.5 


20 


30 


4.30 


7.3 


Ifefe^J 6-168 


EC : DMC : VEC (45 : 45 : 10) 


1.5 


25 


20 


4.30 


7.3 


Hifefll 6-169 


EC : DMC : VEC (45 : 45 : 10) 


1.0 


20 


30 


4.30 


7.4 


mMM 6-170 


EC : DMC : VEC (45 : 45 : 10) 


1.0 


20 


20 


4.30 


7.5 


tm.m 6-58 


EC : DMC : VEC (45 : 45 : 10) 


1.5 


25 


30 


4.30 


3.9 
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OS 5 9) 







Li 2 C0 3 +Li2S0 4 

mm) 


(ppm) 


7k#* 

(ppm) 


.LPS 

mJ±: 
(V) 


mm 

(mAh) 


MMffl 6-171 


EC : DMC : VEC (45 : 45 : 10) 


1.0 


25 


30 


4.40 


7.5 


MMM 6-172 


EC : DMC : VEC (45 : 45 : 10) 


1.5 


20 


30 


4.40 


7.4 


Mtkffl 6-173 


EC : DMC : VEC (45 : 45 : 10) 


1.5 


25 


20 


4.40 


7.5 


IW 6-174 


EC : DMC : VEC (45 : 45 : 10) 


1.0 


20 


30 


4.40 


7.6 


lyfeftl 6-175 


EC : DMC : VEC (45 : 45 : 10) 


1.0 


20 


20 


4.40 


7.7 


ttMW 6-59 


EC : DMC : VEC (45 : 45 : 10) 


1.5 


25 


30 


4.40 


4.0 
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(*6 0) 



69 



U 2 C0 3 +U 2 S04 
(U50 



(ppm) 



(ppm) 



(V) 



(mAh) 



»J 6-176 



EC : DMC : VC (49 : 49 : 2) 



1.0 



MM 6-177 



EC : DMC : VC (49 : 49 : 2) 



1.5 



25 



20 



30 



4.25 



30 



4.25 



7.3 



7.2 



6-178 



EC : DMC : VC (49 : 49 : 2) 



1.5 



m&m 6-179 



EC : DMC : VC (49 : 49 : 2) 



1.0 



MM 6-180 

itmrn 6-60 



EC : DMC : VC (49 : 49 : 2) 
EC : DMC : VC (49 : 49 : 2) 



1.0 



1.0 



25 



20 



20 



20 



20 



4.25 



30 



4.25 



20 



20 



4.25 



4.20 



7.2 



7.3 



7.4 



7.2 



ttMM 6-61 



EC : DMC : VC (49 : 49 : 2) 



1.5 



HMM 6-62 



EC : DMC : VC (49 : 49 : 2) 



1.5 



25 



25 



30 



30 



4.20 



4.25 



7.1 



4.6 



(^6 1) 







lijCOa+LiaSO,! 

mm) 


(ppm) 


(ppm) 


(V) 


(mAh) 


mmm 6-i8i 


EC : DMC : VC (49 : 49 : 2) 


1.0 


25 


30 


4.30 


7.5 


6-182 


EC : DMC : VC (49 : 49 : 2) 


1.5 


20 


30 


4.30 


7.4 


MMM 6-183 


EC : DMC : VC (49 : 49 : 2) 


1.5 


25 


20 


4.30 


7.4 


MMM 6-1841 


EC : DMC : VC (49 : 49 : 2) 


1.0 


20 


30 


4.30 


7.5 


UWM 6-185 


EC : DMC : VC (49 : 49 : 2) 


1.0 


20 


20 


4.30 


7.7 

-■ 


VlMM 6-63 


EC : DMC : VC (49 : 49 : 2) 


1.5 


25 


30 


4.30 


4.1 
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(316 2) 







U 2 C03+U 2 S0 4 

(£*%) 


/ m( ✓ i_n 

(ppm) 


7mm. 

(ppm) 


±m 

(V) 


(mAh) 


MMM 6-186 


EC : DMC : VC (49 : 49 : 2) 


1.0 


25 


30 


4.40 


7.7 


MMm 6-187 


EC : DMC : VC (49 : 49 : 2) 


1.5 


20 


30 


4.40 


7.6 


mnm 6-i88 


EC : DMC : VC (49 : 49 : 2) 


1.5 


25 


20 


4.40 


7.6 


mMm 6-189 


EC : DMC : VC (49 : 49 : 2) 


1.0 


20 


30 


4.40 


7.7 


mMm 6-190 


EC : DMC : VC (49 : 49 : 2) 


1.0 


20 


20 


4.40 


7.9 


tt&m 6-64 


EC : DMC : VC (49 : 49 : 2) 


1.5 


25 


30 


4.40 


4.2 
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3) 







Li 2 C0 3 +Li 2 S04 

mm) 


(dditi) 

St* tr* **/ 


(ppm) 


-LPS 

(V) 


(mAh) 


lOEWl 6-191 




1.0 


25 


30 


4.25 


7.3 


HJfeM 6-192 


EC : DMC : VC (47.5 . 4/.t> . b; 




20 


30 


4.25 


7.3 


Hife'N 6-193 


EC : DMC : VC (47.5 : 47.5 : 5) 


1.5 


25 


20 


4.25 


7.3 


MMM 6-194 


EC : DMC : VC (47.5 : 47.5 : 5) 


1.0 


20 


30 


4.25 


7.3 


H*fe#!] 6-195 


EC : DMC : VC (47.5 : 47.5 : 5) 


1.0 


20 


20 


4.25 


7.4 


Jt$£#] 6-65 


EC : DMC : VC (47.5 : 47.5 : 5) 


1.0 


20 


20 


4.20 


7.1 


Jtt£#!l 6-66 


EC : DMC : VC (47.5 : 47.5 : 5) 


1.5 


25 


30 


4.20 


7.0 


JtKJtfll 6-67 


EC : DMC : VC (47.5 : 47.5 : 5) 


1.5 


25 


30 


4.25 


4.5 



me 4) 



'MM 6-196 



MM 6-197 
HI 6-198 



6-199 



;Jfe#J 6-200 



EC : DMC : VC (47.5 : 47.5 : 5) 



EC : DMC : VC (47.5 : 47.5 : 5) 




EC : DMC : VC (47.5 : 47.5 : 5) 




EC : DMC : VC (47.5 : 47.5 : 5) 



EC : DMC : VC (47.5 : 47.5 : 5) 



Li 2 C0 3 +Li 2 so 4 
1.0 



1.5 
1.5 



1.0 



1.0 



vmm 6-68 



EC : DMC : VC (47.5 : 47.5 : 5) 



1.5 



(ppm) 
25 



20 



25 



20 



20 



25 



(ppm) 
30 



(V) 



4.30 



30 



20 



4.30 



4.30 



(mAh) 
7.5 



7.5 



7.5 



4.30 



7.7 




30 



4.30 
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me 5) 







Li2C0 3 +U 2 S0 4 
(S*%) 


(ppm) 


(ppm) 


±m 

(V) 


(mAh) 


MMM 6-201 


EC : DMC : VC (47.5 : 47.5 : 5) 


1.0 


25 


30 


4.40 


7.7 


£MW 6-202 


EC : DMC : VC (47.5 : 47.5 : 5) 


1.5 


20 

> 


30 


4.40 


7.7 


HJfe^iJ 6-203 


EC : DMC : VC (47.5 : 47.5 : 5) 


1.5 


25 


20 


4.40 


7.7 


Mi&Wl 6-204 


EC : DMC : VC (47.5 : 47.5 : 5) 


1.0 


20 


30 


4.40 


7.7 


MMffl 6-205 


EC : DMC : VC (47.5 : 47.5 : 5) 


1.0 


20 


20 


4.40 


7.8 


Jt©0l 6-69 


EC : DMC : VC (47.5 : 47.5 : 5) 


1.5 


25 


30 


4.40 


4.1 
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(^6 6) 



73 



mom 



Li 2 C0 3 +Li 2 S0 4 



(ppm) 



(ppm) 



(V) 



(mAh) 



■MM 6-206 



EC : DMC : VC (45 : 45 : 10) 



1.0 



25 



30 



4.25 



7.1 



ll^j 6-207 



EC : DMC : VC (45 : 45 : 10) 



1.5 



i 6-208 



EC : DMC : VC (45 : 45 : 10) 



1.5 



20 



25 



30 



4.25 



20 



4.25 



7.1 



7.1 



'MM 6-209 



EC : DMC : VC (45 : 45 : 10) 



1.0 



20 



30 



4.25 



7.1 



!i 6-210 



fl 6-70 



EC : DMC : VC (45 : 45 : 10) 
EC : DMC : VC (45 : 45 : 10) 



1.0 



1.0 



20 



20 



20 



20 



4.25 



4.20 



7.2 



7.0 



ttPJlfr] 6-71 



EC : DMC : VC (45 : 45 : 10) 



1.5 



HMM 6-72 



EC : DMC : VC (45 : 45 : 10) 



1.5 



25 



25 



30 



4.20 



30 



4.25 



6.9 



4.4 



(MQ 7) 







Li 2 C0 3 +Li 2 S0 4 

mm) 


(ppm) 


(ppm) 


mm 

(V) 


(mAh) 


MMM 6-211 


EC : DMC : VC (45 : 45 : 10) 


1.0 


25 


30 


4.30 


7.3 


HJfeM 6-212 


EC : DMC : VC (45 : 45 : 10) 


1.5 


20 


30 


4.30 


7.3 


MM 6-213 


EC : DMC : VC (45 : 45 : 10) 


1.5 


25 


20 


4.30 


7.3 


mmm 6-214 


EC : DMC : VC (45 : 45 : 10) 


1.0 


20 


30 


4.30 


7.4 


6-215 


EC : DMC : VC (45 : 45 : 10) 


1.0 


20 


20 


4.30 


7.5 


&mm 6-73 


EC : DMC : VC (45 : 45 : 10) 


1.5 


25 


30 


4.30 


3.9 
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MMM 6-216 



%m 6-217 



9 6-218 



EC : DMC : VC (45 : 45 : 10) 



EC : DMC : VC (45 : 45 : 10) 



EC : DMC : VC (45 : 45 : 10) 



Li 2 C03+Li 2 S04 

mm) 



1.0 



1.5 



1.5 



(ppm) 



25 



20 



25 



(ppm) 



30 



30 



20 



SB 
(V) 



4.40 



440 



4.40 



(mAh) 



7.5 



7.4 



7.5 



M&W 6-219 



EC : DMC : VC (45 : 45 : 10) 



1.0 



mm 6-220 
hams 6-74 



EC : DMC : VC (45 : 45 : 10) 
EC : DMC : VC (45 : 45 : 10) 



1.0 



1.5 



20 



20 



25 



30 



20 



30 



4.40 



4.40 



4.40 



7.6 



7.7 



4.0 
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me 9) 



j 

mt&M 6-22l| 


] 

EC : DMC : GBL, 1.4U ■ w . 1 


LUCOo+L^SoJ 

as*) 
1.0 


(ppm) 
25 


(ppm) 
30 


km 

(V) 
4.25 


(mAh) 
7.0 


6-222 


EC : DMC : GBL (40 : 40 : 20) 


1 c 
1.5 




30 


4.25 


7.0 


ln%^J 6-223I 


EC : DMC : GBL (40 : 40 : 20) 


j 1.5 


1 25 


20 


4.25 


7.0 1 


EiS 6-224 


EC : DMC : GBL (40 : 40 : 20) 


1.0 


20 


30 


1 4.25 1 


7.1 1 


EiS 6-225 


EC : DMC : GBL (40 : 40 : 20) 


1 


] 20 


20 


\4.25 


7.1 j 


ftSS 6-75 


EC : DMC : GBL (40 : 40 : 20) 


1.0 


! 20 


1 20 


4.20 


6.8 1 


ttitMfl 6-76 


EC : DMC : GBL (40 : 40 : 20) 


1.5 


25 


30 


4.20 


6.7 I 


Jttfeftl 6-77 


EC : DMC : GBL (40 : 40 : 20) 


1.5 


25 


30 


4.25 


4.3 







(Ml 0) 





1 • 

Li 2 C0 3 +Li 2 S04 


(ppm) 


zK#4 

(ppm) 


JiPS 
(V) 


(rnAh) 






\$mM 6-226 


EC : DMC : GBL (40 : 40 : 20) 1.0 


25 


30 


4.30 


7.2 j 


6-227 


EC : DMC : GBL (40 : 40 : 20) 1-5 


20 


30 


4.30 


7.1 1 


\M$&&\ 6-228 


EC : DMC : GBL (40 : 40 : 20) | L5 


25 


20 


4.30 


r^i 1 


6-229 


EC : DMC : GBL (40 : 40 : 20) 


1.0 


20 


30 


4.30 




\mMW 6-230 

6-78 


EC : DMC : GBL (40 : 40 : 20) 
EC : DMC : GBL (40 : 40 : 20) 


1.0 
1.5 


20 


20 


&) 


1 7.4 1 


25 


30 


4.30 


4.0 
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76 







Li 2 C0 3 +Li 2 S0 4 
(M%) 


(pom) 


(ppm) 


±m 

(V) 


(mAh) 


MMM 6-231 


EC : DMC : GBL (40 : 40 : 20) 


1.0 


25 


30 


4.40 


7.4 


MM&i 6-232 


EC : DMC : GBL (40 : 40 : 20) 


1.5 


20 


30 


4.40 


7.3 


MMM 6-233 


EC : DMC : GBL (40 : 40 : 20) 


1.5 


25 


20 


4.40 


7.3 


MMM 6-234 


EC : DMC : GBL (40 : 40 : 20) 


1.0 


20 


30 


4.40 


7.5 


HJ£#iJ 6-235 


EC : DMC : GBL (40 : 40 : 20) 


1.0 


20 


20 


4.40 


7.6 


hMM 6-79 


EC : DMC : GBL (40 : 40 : 20) 


1.5 


25 


30 


4.40 


4.1 



WO 03/019713 

mi i) 
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(*7 2) 



77 



Li 2 C0 3 +Ii 2 S0 4 

(m*%) 



(ppm) 



(ppm) 



(V) 



(mAh) 



y 6-236 



M 6-237 



EC : DMC : GBL (100/3 : 100/3 : 100/3) 



1.0 



EC : DMC : GBL (100/3 : 100/3 : 100/3) 



1.5 



25 



20 



30 



4.25 



7.0 



30 



4.25 



7.0 



6-238 



EC : DMC : GBL (100/3 : 100/3 : 100/3) 



1.5 



25 



20 



4.25 



7.0. 



"|| 6-239 



EC : DMC : GBL (100/3 : 100/3 : 100/3) 



1.0 



i 6-240 



i] 6-80 



EC : DMC : GBL (100/3 : 100/3 : 100/3) 
EC : DMC : GBL (100/3 : 100/3 : 100/3) 



EC : DMC : GBL (100/3 : 100/3 : 100/3) 



1.0 



1.0 



1.5 



20 



20 



20 



25 



30 



4.25 



7.1 



20 



20 



30 



4.25 



4.20 



4.20 



7.1 



6.9 



6.7 



im®\ 6-82 



EC : DMC : GBL (100/3 : 100/3 : 100/3) 



1.5 



25 



30 



4.25 



4.2 



CS7 3) 





mm 


U 2 C0 3 +Li 2 S0 4 
(**%) 


7°nhy<|4 
(ppm) 


(ppm) 


±m 

(V) 


(mAh) 


MM® J 6-241 


EC : DMC : GBL (100/3 : 100/3 : 100/3) 


1.0 


25 


30 


4.30 


7.2 


UWM 6-242 


EC : DMC : GBL (100/3 : 100/3 : 100/3) 


1.5 


20 


30 


4.30 


7.1 


W&m 6-243 


EC : DMC : GBL (100/3 : 100/3 : 100/3) 


1.5 


25 


20 


4.30 


7.1 


MM®] 6-244 


EC : DMC : GBL (100/3 : 100/3 : 100/3) 


1.0 


20 


30 


4.30 


7.3 


6-245 


EC : DMC : GBL (100/3 : 100/3 : 100/3) 


1.0 


20 


20 


4.30 


7.4 


HJI#J 6-83 


EC : DMC : GBL (100/3 : 100/3 : 100/3) 


1.5 


25 


30 


4.30 


4.1 
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• 



mi 4) 







Li 2 CO3+Li 2 S04 


7°nM4 

(ppm) 


(ppm) 


1 ltd 

(V) 


Mi 

(mAh) 


$mffl 6-246 


EC : DMC : GBL (100/3 : 100/3 : 100/3) 


1.0 


25 


30 


4.40 


7.3 


6-247 


EC : DMC : GBL (100/3 : 100/3 : 100/3) 
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